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(57) [Abstract] 

[Problems to be Solved by the Invention] 

clothing etc which becomes dirty ultrasonic cleaning device 
of miniature and low electricity consumption which can do 
appropriate ultrasonic cleaning according to widthand 
structure of object domain of item being cleaned is offered. 

[Means to Solve the Problems] 

Inside attachment casing 1 1 , rear part ultrasonic horn 1 9 and 
front part ultrasonic horn 21 being connected by the ultrasonic 
oscillator 18, vibrating part drive circuit 6 is built in inside 
end attachment 3 and main body casing 4 where the ultrasonic 
vibration part 14 which becomes is built in consists of 
equipment main body 2 where at thesame time end 
attachment 3 is mounted in detachable. 

As end attachment 3, end shape of front part ultrasonic horn 
2 1 and multiple kinds where end face area differs are 
prepared. 

ultrasonic cleaning device of miniature and low electricity 
consumption which can do theappropriate ultrasonic cleaning 
with this kind of constitution, according to thewidth and 
structure of object domain of item being cleaned was 
actualized. 
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Claims 



[Claim(s)] 
[Claim 1] 

equipment main body being connected, ultrasonic oscillator 
and ultrasonic horn with ultrasonic vibration part andvibrating 
drive circuit and consists of power supply cleaner which 
become,item being cleaned contacting in ultrasonic cleaning 
device which washes item being cleaned in the tip of horn, 

Inside attachment casing, ultrasonic horn being connected by 
ultrasonic oscillator, end attachment where ultrasonic 
vibration part which becomes is built in and, 

vibrating part drive circuit is built in, consists of equipment 
main body where at same timeaforementioned end attachment 
is mounted in detachable, 

ultrasonic cleaning device which designated aforementioned 
end attachment as the exchangeable and makes feature. 

[Claim 2] 

equipment main body being connected, ultrasonic oscillator 
and ultrasonic horn with ultrasonic vibration part andvibrating 
drive circuit and consists of power supply cleaner which 
become,item being cleaned contacting in ultrasonic cleaning 
device which washes item being cleaned in the tip of horn, 



T;#y^»hy— is^<fftlz % B^&Vr^Iz Inside attachment casing, ultrasonic horn being connected by 
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5 ma************** 

[0002] 
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ultrasonic oscillator, end attachment where ultrasonic 
vibration part which becomes is bu.lt m and, 

« . built in, consists of equipment 

is mounted in detachable, 

. * j 0 , r ; rP where end attachment of end shape 

feature. 
[Claim 3] 

[Claim 4] 

Tto o Ssmmen. portion =<l g e « « » ^ 

[Claim 5] 

vibration and makes feature. 
[Claim 6] 

drivine electric power of aforementioned ultrasonic vibrat.cn 

o less of 1 W ormoreand ultrason.c clean.ng 
5Si b. Claim 5 wh.ch ismade feature. 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards ultrasonic cleaning device furthermore 

etc. 
[0002] 
[Prior Art] 

Until recently, those where Japan Unexamined Patent 
Publication Show. 6 3- 66372 disclosure and Japan 
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ftlHW 10-328472 #4*«©**l-e;»ll=IB*$ 

+i=aj5tj**(««t$i!iftif)t»a*-a-fctt* 

[0003] 

7-5904 #attl=M»$fefe&*$%$tttt& 

^ o 

^©a*aafe»*ii» sii*{*icjB*£ft4i 

^ o 

^©ffl*a2fef*ai-e3t»sfT5ici4. sai** 

[0004] 

±K*fcftBBB»3-66372 
ft^ftRW 10-328472 #^«IZ|H**ttfcffl 

iwtfrL -istommvonmimmnvib 



[0005] 



Unexamined Patent Publication Hei 10-328472 disclosure are 
disclosedrespectively as technology which washes fiber 
product etc making use of the ultrasonic vibration, are known. 

washing technology which is disclosed in these disclosure 
with state which soaks item being cleaned (fiber product etc) 
in wash liquid, inserting also oscillator in wash liquid, 
issomething which it tries to remove soiling etc which 
deposits in item being cleaned ultrasonic vibration which 
occurs with ultrasonic vibrator by propagation doing in item 
being cleaned. 

[0003] 

In addition, there is a ultrasonic cleaner which is disclosed in 
Japan Examined Utility Model Publication Hei 7-5904 
disclosure as other ultrasonic cleaning technology. 

This ultrasonic cleaner, protruding doing ultrasound 
amplification horn in equipment main body, has become 
theconstitution which wash liquid atomization is done from 
end of the ultrasound amplification horn. 

To wash with this ultrasonic cleaner, while applying end of 
ultrasound amplification horn which protruding is done to 
fiber product lightly, atomization doing wash liquid ithas 
reached point where it moves horn end to front and back, left 
and right. 

[0004] 

[Problems to be Solved by the Invention] 

But, as for Japan Unexamined Patent Publication Showa 6 3- 
66372 disclosure which was inscribed and cleaning 
equipment etc which uses ultrasound which is disclosed in 
Japan Unexamined Patent Publication Hei 10-328472 
disclosure, from fact that the handling is difficult, utilization 
with general household was difficult. 

In addition, in these ultrasonic cleaning devices, because end 
shape and end face area of ultrasonic vibration part are fixed, 
when soiling of portion which has the for example collar or 
other certain extent surface area is removed, when diameter 
and width dimension of end of the ultrasonic vibration part 
are small, those where time is required for washing. 

Conversely, to remove soiling of narrow portion, end 
beingtoo large, those which cleaning operation is difficult to 
do. 

In addition, it was necessary to correspond to breakage * wear 
etc of end. 

[0005] 

Furthermore, in conventional ultrasonic cleaning device as for 
exchange type it does notexist. There are some which connect 
end tool and horn in tool which uses ultrasound. 
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[0006] 

g wis. awaroass+a 

[0007] 

»«a^5t*isa«ji)S:«tta8Ji(Dftjt7 

a»»ftfiiJfl)is»^«jicicjE;ijBaca*«i*^ 
5t*73^»ht«ii*(*ta)jR*a) 



When end tool of ultrasonic vibration part and connection of 
horn are done, lossoccurred from surface accuracy and soiling 
etc of contact surface. 

This with AC operates by little electric power, when or 
itoperates with dry cell, it is disadvantageous. 

Furthermore, it tightens and also management of torque 
becomesnecessary. 

In addition, matching of circuit is difficult. 

In other words, as circuit becomes complicated, circuit does 
the scale-up. 

[0006] 

Then, clothing etc which effect of ultrasound fully shows the 
objective of this invention, becomes dirty it is to offer 
ultrasonic cleaning device of domestic which can do 
appropriate ultrasonic cleaning according to width of object 
domain of item being cleaned. 

[0007] 

[Means to Solve the Problems] 

As for this invention, inside attachment casing, ultrasonic 
horn being connected by the ultrasonic oscillator, vibrating 
part drive circuit is built in inside end attachment and main 
body casing where the ultrasonic vibration part which 
becomes is built in consists of equipment main body where at 
thesame time end attachment is mounted in detachable, end 
shape of ultrasonic horn and end attachment etc of multiple 
kinds where end face area differs are prepared, it has made 
feature. 

With this kind of constitution, with this invention, end 
attachment is exchangedto option, it becomes possible , 
cleaning efficiency and washing operation characteristic it can 
improve according to surface area and structure of cleaning 
object section. 

In addition, connector which is connected mutually is 
provided in theboth mount edge surface of end attachment 
and equipment main body. 

In addition, attachment casing and main body casing, 
inserting mutually, it has the screw structure which screw-in 
is done for engaging part and each other which areengaged, it 
is desirable . 

Furthermore, as for end shape of ultrasonic horn, 
approximately round pillar % abbreviation prismatic shape 
condition or other various shape are selectable. 

In addition, this invention driving electric power of 8 W or 
less of 1 W or more of the extent which can be driven with 
dry cell and battery charging etc is, it isdesirable . 
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[0008] 

[Embodiment of the Invention] 
You exolain below, on basis of each embodiment which 
lows d^nsof Masonic c.eaning device which relates to 
this invention in drawing. 
[0009] 

r u Himont 1 ^ Figure 1 -Figure 4 has shown embodiment 1 

SS£S *£ **. — •» lhis imeMion . 

■ 1 - nn H^vire 1 of this embodiment 1 summary is 
2 and equipment main body 2 is mounted m detachable. 
[0010] 

As for equipment main body 2, as shown in Figure 1 and 
Figure 2 inside main body casing 4, vibrating part dnve 
circuit part 5. battery 6 etc is built in. 
terminal connector part 7A,7B as connector is provided in end 
face (mounting surface ) of main body casing 4. 

To other than battery 6, providing ACjack section by 
J^SXgL embodiment, as power supply, connecting 
Power supply, it ispossib.e as —on 
which you can use. 
[0011] 

In addition in order end attachment 3 side engaging slot 
secl^ which engages the lap to do, it is formed .n t, P 
surrounding edge of main body casing 4. 
And terminal connector part 7 A.7B and vibrating part drive 
dli^ 5, through meta.lization 9,10, it is connected. 
,n addition, unshown switch and drive verification lamp etc 
areprovided in equipment main body 2 . 

[0012] 

end attachment 3 gradually has attachment casing 1 1 wh.ch 
becomes thin destined for the end. 
In outside surface of rear edge wall 12 of 
casing 1 1, before connector <e™l 13 A.13B which 

inscribed is installed, 
and is formed. 
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This work protuberance 1 1C engaging to engaging stot 
include. 



[0013] 
[0014] 

> 21 £j& % £>&# ° 
[0015] 

*f- E®& 16,17 ©ftftiSfcftttife* 13A * 
li~Ell23"e»***»'* LA *' 

i8 i*.Hriii^^^s<Da-*« 
. a««t* — * 16 ' 1 - 7 -5 



[00131 . 
ln addUion, ultrasonic vibration part 14 is provided m mtemal 

of attachment casing 11. 

in support part 15 which was formed. 
[0014] . 

16 ' 17 ', thr °t ho^a ^ r oni oscillator 18 winch are 
partultrasomchorn 19 and ultr oscinator 1 8 and 

connected to rear enc^ surface of u rf ^ ^ 

£S ^ Seined length dimension winch is 

connected. 

■o 1 0 and front part ultrasonic 
Su. »»» horn is fonnrf by h,v,n 6 bo*. 

„ an6e ™.e,i». 20 » supped i« supp»« pa« 1 5 *<" »» 
inscribed. 

generally known Langevin type. 
,„ other words, ultrasonic vibration part 14 is formed with 
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>St:fc PhZrOifc PbTiOjfc®H:8l*T:»* 
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[0017] 
[0018] 
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piezoelectric body 16,17 and ultrasonic oscillator 18 and rear 
part ultrasonic horn 19, but these enurety are called 
bolt-tightened Langevin type ultrasonic oscillator. 

in addition adding metal part and v^i^JJ^ 

become thefurther horn, furthermore, m 

ultrasonic oscillator 18 and rear part ultrason.c horn 19 there 

is not a what problem. 

[0016] 

Here configuration example which is a one Working 
Example of ultrasonic vibration part 14 » explamed. 
unrasonic oscillator (ultrasonic vibration part 14 ) which, ns 
formed with aluminum rear part ultrason.c horn 19 and front 

Pb Ti0 3 as main component do polarization in thickness 
direction, is used. 

And, it set driving electric power of input or element to 
element (piezoelectric body), to 8 W or less. 

I 00171 • u- v. 

,„ addition, surface area of horn end 80 
contacts with fabric which becomes dirty) it possesses 
mm 2 desirably with 10 -140 mm. 

As for material of horn and casing, aluminum, titanium. 
As tor mate orothermet als and duralumin, 

™iv„mide Dolycarbonate, polyacetak ABS 
3 ; ff ctrU resin. P*"--- 
CO™! A »r o*« thermoplastic resin. ,he™« res.n 

etc can be used. 

This way, as for this embodiment 1 , horn, ultrasonic oscillator 
that it connects. 

Because surface accuracy which is during appropriate 
foraue connecting isneeded, because it is an unreasonable 

made requisite on attachment circles. 
[0018] 

Next typical example of ultrasonic vibration part 14 wh.ch is 
used f- end attachment 3 in the this embodiment 1 is 



10 Paterra Instant MT Machine Translation 



JP2002191893A 



2002-7-10 



[0019] 

^ 14 -Cfcffl . mJSfStg^;£IS->2l <D5fc5fc® 
2lA«R»lcSS**iacL^* 0 

w©ife*ffi2iA®a^*ifiafis*«wtic 

<fcfl , *»»*©ifi«^ttffilca«fc5fe$fc78 

Wfl)cfc3&5fejfeffi21A ttR»tt<DfflW3*SH#> 
SB 14 * 5fc5fc7;# ^*l/K3 Trli, #J*_|£ 

[0020] 

waai-i/21 a>ft*ii2iBtt;nn^»ttT? 

[0021] 

**«5»ffl 1 ICfcL^tt. =£M*<*2 t%%7 

ii (D'&ftizBmntzms$i®\\c t^m»^ 

[0022] 



[0023] 

w»icjEtt2t*5fe73^»i3 ©x&saa 
it* a , *r»ffl**a-:/2i <D9t%m 

21A(2IB)IZ«*Soa«IICft«!$-B-**fttt-C 



explained making use of Figure 3 and Figure 4. 
[00 19] 

First, as for Figure 3 end shape with ultrasonic vibration part 
14 of columnar shape, the end face 21 A of front part 
ultrasonic horn 21 is set to round. 

It can make surface area of cleaning object and end 
attachment 3 which is suited for state by setting diameter of 
this end face 21 A appropriately. 

With end attachment 3 to which this kind of end face 2 1 A has 
ultrasonic vibration part 14 of round shape,it is suitable for 
washing for example clothing or other narrow site. 

[0020] 

In addition, with rectangle where end face 21B of front part 
ultrasonic horn 2 1 is long andnarrow, it can designate 
ultrasonic vibration part 14 which is shown in Figure 4 S as the 
end attachment 3 which is suited for washing portion where 
for example collar or other relatively width is wide by setting 
this width dimension appropriately. 

[0021] 

Regarding this embodiment 1, change operation of end 
attachment 3 of use and other kind with state which connects 
end attachment 3 to equipment main body 2 engaging slot 
sectionby designating work protuberance 1 1C which was 
formed in rear edge of 8 whichformed equipment main body 2 
and end attachment 3 , in front end of main body casing 4 and 
the attachment casing 1 1 as disengageable, is done easily, it 
becomes possible. 

[0022] 

You explained above, concerning constitution of ultrasonic 
cleaning device 1 of this embodiment, but next you explain 
concerning operating method and action &operation of this 
ultrasonic cleaning device 1 . 

[0023] 

When you wash for example clothing making use of 
ultrasonic cleaning device 1 of this embodiment l,you 
exchange end attachment 3 according to portion which 
washes clothing as needed. 

And, it has equipment main body 2 of ultrasonic cleaning 
device 1 by hand, it can drive the ultrasonic vibration part 14 
by designating unshown switch as on. 

Soaking in wash liquid, you prepare clothing which makes 
wash liquid include, apply distal section of end attachment 3 
to fabric aspect of the clothing, you can contact end face 21 A 
(21 B ) of front part ultrasonic horn 21 securely 
andappropriately this distal section sliding and others by 
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UafflWiftB— > 21 <7>5fc5fcS 21A(21B)Tf© 
[0024] 



[0025] 

*3SJ6»ffi 2 Kfclf^5fc5fc7;f *y^>h3 T* 
14* BUpPMh" ;KB~> 21 a>jiSIC;gSi5 21A£ 

ii (DrtJBiii^a)»aj2iAicsia**i*^ 

>v35 llD£»fiK*3Kl\JS 0 

ftfc\ *TSfflS»B— 21 izfctffcfctt 21 A 

*KD«fc5l-7# ^>>h^-v>^ll m<D7? 
>S?«J 11D -CfflWajfi^an 14 

2 <D*&>r-v>>7 4 
*»flteailE£l!lt2a**o 

2 |C(4. &£$|5 1 IE 

[0026] 

3)19 6 14. :Meffll;ft*&#&%» 
^a<DHM^B 3 ICfflL\6tl#5tife7J*^> 
>h3£**KEIS-efcJ&o 

[0027] 

**S6»ffi 3 T*I4. 5fe5fe7;f ^y>K3 Icfct^ 
13B tmmmVU 14 <t^3^ 
2j#I2§&22 (D^ifJiza^^-y- 24 S^as-fr 

2 Ic$fe5fe7;f ^^>h3 $gJB*fcfc#lz. «ft 



doing on fabric aspect. 

As for ultrasonic vibration with end face 21 A (21 B ) of front 
part ultrasonic horn 2 1 , through wash liquid,propagation 
doing on fabric aspect, it removes soiling itbecomes possible. 

[0024] 

As for (embodiment 2 ) Figure 5, it is a explanatory diagram 
which shows end attachment 3 which is usedfor embodiment 

2 of ultrasonic cleaning device which relates to this invention. 

Furthermore, as above-mentioned embodiment 1 attaching in 
this embodiment 2, youexplain same symbol on portion which 
carries out samefunction. 

[0025] 

With end attachment 3 in this embodiment 2, in order lap to 
do groove 21 A in the surrounding surface of front part 
ultrasonic horn 21, it forms, it forms flange 1 ID which is 
inserted inthis groove 21 A in inner perimeter surface of 
attachment casing 1 1 . 

Furthermore, groove 21 A in front part ultrasonic horn 21 is 
formed to portion which hitsagainst paragraph of vibration. 

This way it has made structure whose vibration transmission 
is littleon attachment casing 1 1 side by supporting ultrasonic 
vibration part 14 with flange 1 ID of attachment casing 1 1 
side. 

In addition, engaging part 1 IE which engages to main body 
casing 4 of equipment main body 2 isprovided in surrounding 
edge of rear end of attachment casing 1 1 . 

Furthermore, engaged part which engages to engaging part 
1 1 E is used for the equipment main body 2 . 

In addition, other constitution in this embodiment 2 is similar 
to the embodiment 1 which was inscribed. 

[0026] 

As for (embodiment 3 ) Figure 6, it is a explanatory diagram 
which shows end attachment 3 which is usedfor embodiment 

3 of ultrasonic cleaning device which relates to this invention. 

As above-mentioned embodiment 1 attaching regarding this 
embodiment 3, youexplain same symbol on portion which 
carries out samefunction. 

[0027] 

With this embodiment 3, capacitor 24 it has lain between on 
middle of the metallization 22 which connects connector 
terminal 13B and ultrasonic vibration part 14 in end 
attachment 3. 

When mounting end attachment 3 in equipment main body 2 
by providing this capacitor 24, the electrical property has 
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[0028] 

(£fi6Ji$AB 4)H 7 14. 

ft^tfAH 25,26 tWKl** 9 

*t*l&5fc^4fAfi[ 25,26 <D5fe5tSI-li, zfAffi 

27. tl<l428 ttSlte>tlSL^»o 
B 8 14. gg*<* 2 £5fc5fc@<|ij HfclESlI] 
-C&IS . / W^r>27, ifl<l428<DIr3M#S£* 

*t*l«fc^»Att 25,26 (Deleft. & 
m9t* 13A,13B tt»»**l«lS^ffi 29,30 {* 
ffilte>tt»t*IC.ffi«ft* I3A.13B 

29,30 lcEtt*1i-«fcto©3Brt/^ap 
31,32 ttSl+?>*iacl^*o 

[0029] 

5fe5t7 7 ;#^»H3 lc33ltjS73^» 
h^-v>? 11 <D&5fcSlcl4. 3fe^ff A« 
25,26 ttSA^^tPBgP 33,34 
13A,13B ©afflSBIt?J:5lc»a$tiatt^o 
[0030] 

**»»8MTM*.ftia** 13A,13Bfcft^# 
Af§ 25,26 t*SLMC«^A*^t|CcfeSI . «£[ 
»tt«lztttt$*i«i:*lc.SB*ft:2 <t5fc5fc 

ftOtztb. mW*&2 t$t%Tft ^»K3 <k£ 
[0031] 



5 Tfl4. HI 9 lC**J:5lCf)fe jfe7^ V 
3 <D»ifciBlZ«ttft?- 13B tt»B£* 



reached point where compensation it does. 

Because of this, commodity of equipment main body 2 is 
raised, mount of end attachment 3 of kind where plural differs 
is made possible. 

[0028] 

(embodiment 4 ) Figure 7 is explanatory diagram which 
shows embodiment 4 of ultrasonic cleaning devicewhich 
relates to this invention. 

With this embodiment 4, terminal insertion tube 25 and 26 is 
installed in the front end of equipment main body 2 side. 

These terminal insertion tubes, packing 27 . of rubber or 28 
is providedin end face of 25 and 26. 

Figure 8, with front view which looked at equipment main 
body 2 from end face side,has shown arrangement state of 
packing 27. or 28. 

In addition, these terminal insertion tubes in inside inner part 
of25 and 26, as it can provide contact point sheet 29,30 where 
connector terminal 1 3 A, 1 3B is connected, connector terminal 
13A,13B is pressed in these contact point sheet 29,30, % 
guide spring section 3 1 of forsake of and 32 is provided. 

[0029] 

On one hand, in order for recess 33,34 where terminal 
insertion tube 25 and26 is inserted to surround base of 
connector terminal 13A,13B, it is formed in the rear end 
surface of attachment casing 1 1 in end attachment 3. 

[0030] 

Other constitution in this embodiment 4 is almost similar to 
embodiment 1 which was inscribed. 

With this embodiment 4, as connector terminal 13A,13B and 
terminal insertion tube 25 and 26 it isconnected to electrical 
connection by engaging mutually, it is designed in such away 
that connection with equipment main body 2 and end 
attachment 3 is done. 

Because of this, with one touch it mounts and separates 
equipment main body 2 and end attachment 3 to become 
possible, change operation of end attachment 3 can bemade 
easy. 

[0031] 

(embodiment 5 ) Figure 9 is explanatory diagram which 
shows embodiment 5 of ultrasonic cleaning devicewhich 
relates to this invention. 

With this embodiment 5, as shown in Figure 9, connector 
terminal 1 3B is formed by the rear end surface of end 
attachment 3, as connector terminal 13A exposes in rear edge 
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surrounding surface, is provided. 

In addition, male screw 1 1 F is formed to rear end surrounding 
surface which connector terminal !3A exposes. 

In addition, packing 36 of rubber is engaged by male screw 
1 1 F, raises watertightness between equipment main body 2 
and end attachment 3 . 

Furthermore, unshown is formed, female screw which 
screw-in is done to main body casing 4 of equipment main 
body 2, in aforementioned male screw 1 1 F. 

And, metallization 35 for buff which possesses vibration 
absorption function has lain between in metallization 22 
which connects connector terminal 13B and ultrasonic 
vibration part 14 . 

Furthermore, metallization 35 for buff metal sheet and electric 
cable such as copper which has bending becomes. 

With this kind of embodiment 5, ultrasonic vibration part 14 
being driven in end attachment 3, becausevibration is 
absorbed with metallization 35 for buff, burden of 
metallization 22 can be decreased. 

[0032] 

You explained above, concerning embodiment, but this 
invention is notsomething which is limited in this, various 
modifications which areannexed to gist of constitution are 
possible. 

for example with embodiment which was inscribed, example 
of round and rectangle was expressed as shape of end face 
21A,21B of front part ultrasonic horn 21, but inaddition those 
of elliptical* hemisphere or other various shape are used, it is 
possible. 

[0033] 

In addition, equipment main body, ultrasonic oscillator and 
ultrasonic horn being connected, isnot something which is 
limited to ultrasonic vibration part and vibrating drive circuit 
and consists of power supply cleaner which become, 
regarding morphological form where portion of for example 
drive circuit and power supply becomes external mounting, 
those of morphological form which substantially possesses 
this function are somethingwhich is applied widely. 

[0034] 

[Effects of the Invention] 

As been clear from explanation above, according to invention 
whichis stated in Claim 1,2 , because it can mount various end 
attachment where the end shape of ultrasonic horn differs 
unrestrictedly to equipment main body, theappropriate end 
attachment can be used according to condition of exchange or 
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washing part rank. 

Because of this, ultrasonic cleaning device which fully shows 
effect of the ultrasonic cleaning can be actualized with 
miniature. 

[0035] 

According to invention which is stated in Claim 3,4 , connects 
the end attachment to equipment main body securely to be 
possible, operability of mountcan be made satisfactory. 

[0036] 

According to invention which is stated in Claim 5,6 , be able 
todrive with low electricity consumption of 8 W or less of 1 
W or more, ultrasonic cleaning deviceof domestic where 
portability is high can be actualized. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a sectional view which shows embodiment 1 of ultrasonic 
cleaning device which relatesto this invention. 

[Figure 2] 

It is a sectional view which shows disassembled state of 
embodiment 1 of ultrasonic cleaning devicewhich relates to 
this invention. 

[Figure 3] 

It is a explanatory diagram which shows one example of 
ultrasonic horn of embodiment 1 . 

[Figure 4] 

It is a explanatory diagram which shows one example of 
ultrasonic horn of embodiment 1 . 

[Figure 5] 

It is a explanatory diagram which shows end attachment of 
embodiment 2 of ultrasonic cleaning devicewhich relates to 
this invention. 

[Figure 6] 

It is a explanatory diagram which shows end attachment of 
embodiment 3 of ultrasonic cleaning devicewhich relates to 
this invention. 

[Figure 7] 

It is a explanatory diagram which shows disassembled state of 
embodiment 4 of ultrasonic cleaning devicewhich relates to 
this invention. 

[Figure 8] 

It is a front view which shows end side end face of equipment 
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mam 
[Figure 9] 

this invention. 

[Explanation of Symbols in Drawings] 
I 

ultrasonic cleaning device 
10 

metallization 
11 

attachment casing 
13 A 

connector terminal 
13 B 

connector terminal 
14 

ultrasonic vibration part 
16 

piezoelectric body 
17 

piezoelectric body 
18 

ultrasonic oscillator 
19 

rear part ultrasonic horn 
2 

equipment main body 
21 

front part ultrasonic horn 

21 A 
end face 
21 B 

end face 

22 

metallization 
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36 
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7A 
7B 
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Drawings 



23 

metallization 
24 

capacitor (part for compensation) 
28 

packing 
3 

end attachment 
36 

packing 
4 

main body casing 
7 A 

terminal connector part (connector) 
7B 

terminal connector part (connector) 
8 

engaging slot section (engaging part) 
9 

metallization 
[Figure I] 
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[Figure 2] 



Page 17 Paterra Instant MT Machine Translation 



JP2002191893A 




[Figure 5] 

[H5] 



18 Paterra Instant MT Machine Translation 




19 Paterra Instant MT Machine Translation 



2002-7-10 

JP2002191893A 




[Figure 8] 



[Figure 9] 
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